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Abstract of JP5152608 

PURPOSErTo obtain an optical interprocessor 
coupled network capable of high-speed 
connective switching, by providing a substrate, a 
light emitting element provided therein, and a 
concentric- type light receiving element 
surrounding it. CONSTITUTIONS light receiving 
element 53 surrounds the periphery of a light 
emitting and transmitting element 52 in the 
central part of a semiconductor substrate 51 , and 
the light receiving element 53 converts an 
incident light from its bottom surface into the 
electrical signal to emit a light from the top 
surface of the light emitting and transmitting 
element 52. The central part comprises a 
multilayer structure, and therein, has an active 
layer 54, and the upper and lower layers 55a, 
55b thereof are controlled to perform light 
emitting and receiving functions. The concentric- 
type light receiving element 53 having a 
multilayer photodiode structure too can be 
provided with an electrode in its uppermost layer, 
and has the wide light receiving range for 
100mum in each direction, and a diffracted light 
having a wide emitting angle is emitted from an 
outgoing port. Therefore, by constituting an 
optical bus using the device comprising the light 
emitting/receiving elements arrayed in the form of 
a matrix and making an inter-substrate 
transferring frequency high using an integration 
and increasing the number of inter-substrate 
wirings to increase the number of connective 
substrates, the highly dense configuration of a 
coupled network is made possible. 
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a*, m#i4«ia«qMfx?*o. 

[0 0 5 9] £t±©K^TJ4, ffiO/tf— H±0*7<i7D 

[0 0 6 0] Bl 0tt*5£^«rjgffibfcM5»J3tU 

fc:&HTtt, 4<l^;/PiiS'>^xl/*> h^ffit^ 

[0 0 6 1] PE 0 0 5- 0 0, PE01 5-0 
PE02 5-02, PE03 5-03 1-0 
_hCD0#^^> 3f^yD-t!'»^Xl/^ > K PE10 

5-10, PE11 5-11 PE12 5-1 
2, PE13 5-13«Sfil-l±^0S^e3i 
C0^n-tiS/>^XU^ > K PE 2 0 5- 2 0, PE 
21 5-21, PE 2 2 5 - 2 2, PE 2 3 5 - 
2 3 «SS 1 - 2±(^)0#^e> 3#^ynty>^xi/ 
*>K PE 3 0 5 - 3 0, PE31 5-31, P 
E32 5-32 PE33 5-33 (4£& 1 - 3 ± 
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HJl-C»4S«©##K:J#«'r*««S:Y« 
[0 0 6 2] m— mWL±<D&7n-kzs>{fx.U*>Y*\i 

^-&ffiJ4xais<os&^yp-fe'>>^xu^>h^oa 

[0 0 6 3] 9J<&g«±<&:/DlzS'>yxU;*>h<fc<& 

a«j4Sfi^ ie"i B ^E«anfc*5 s /w xt^bTff 
n, cc:^e»K*Ui*n*w«J43t'7 i /wx^»^n 

§, fflW^^UOtt*fflU«€rji*J4*^»0iJ^*5^T 
20 »4£Sffi<D2#(DyPii*>>yxU*>hPE0 2, P 
E12, PE22, PE 3 2 **fx5 fc<0£T*tf** £:T 

[0064] KiOck^ttaissiBSS-rsaiSfa©*^ 

*t/WX2 -0*6U*Stifc3t*«K«l - 1±©JE 
r/HX2-il:Sfc0, l«i-i±07tT/HX2 
-l*6B*a nfc3t*<»« 1 - 2 ±© Jfcx/t^f X 2 - 
2 C^fcO, Sfil - 2 ±©3tr/H X 2 - 2*6IHA 
30 *nfc3t*«S«l -3©JtrWX2 - 3 fciSfc^cka 
KT£o S«l - 3±©JtfWX2 - 3A^tH**n 
ft:*l4U>X4:5 5-**bTaWtl - 0±CMfc5W 
X 2 - 0 fcS^^»J:5JC#^n^o 
[0 0 6 5] **aS«»C*(fiTf4»«f4 4«C«W«t^T 

40 fcI/>X3 0 ©tfc»3&««lD-r**B 1 1W5IC4 ffffi 

[0 0 6 6] Bl 2»4*«IB©*4*Jfi«lC«to*3t5 f 

\$4n<DAtn£— h ( 1 0 - 0, 10-1, 10-2, 
10-3) £4-Z><DlhJj#-h$:ft*> (12-0, 12 
-1, 12-2, 12-3), 4^CD7t^ : ?Sf-fe;U9^ 
*&B£!^&« 7 <h@^lelKy p y S> 6 
P y ? £: 4 iI^.T^5„ 

50 [0 0 6 7] #*J6W;:*5^Tte, S^lsJ^yp^^^ 
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[0 0 6 8] m 1 3\tt5&mv>& 5*1609 \Z&t>2>%M 

i s^^iif i 4 i 3Sft««. gfist 

^ 1 5-^*at*^ i 4 Kttstesaas-Brfco, Hitixfc 

ST^A^f y^>^«ffi#&gfc:fc:*a*, Mu 1 t i p 
1 e Quantum We I 1 (MQW) 

[0 0 6 9] iMfitii^MCOefli^fo * 
tMC^l 4f»li2 4fc±oTa»ttt8i:Eil: • i8 

0ilx.«GaA 1 As/GaAsMS»3tl/- tfSt^ 
^InGaAsP/InAlAsP^, InGaAs/ 
InAlAs^ AD Ptt^aMliiB^tAASft 

[0 0 7 0] 0 1 5ttHl 3 (DA-smz^-Dr^mm 

f 1 5<E>i£r®0£*-ro 3fr7VKA«*2 0 \ZWf$L*tl 
tz%:m'r-&mm&l 6<D±Xffim<DftX-1 2£ 
WdtfTZ* JL^£AltT53ttt£tf>A'f 2(omm 

f 3 2ttt«* : fl4iH«, W»tS2 4l:±^TI 

i s^z^x^mmmm^ytu-ifm^ apd 30 
nttfgSTt*^) &m^Tz.ti&*im\z\stz„ 
[0071] ai6 \tmmm^ 1 3 <Dmmm*m-tmm 
3i:^x\tm%ytm<o^y^7t— k (le 

D) % iB»*H©U— If— K (LD) ^, iffiS 

sishesh 1 (apd) Jiar^ffl^titfrnae-^jcicfcoa 

SUISSE 1 3 S&wrs. yn-tr ^ y>^il//> h g 

m^T^rz^-?&mzt)i'—zf\zm'£u^£?\z-fz>rc 
[0072] *mm? i 4 ts**? i 5 ttHHF^ra i; 

aw x *mm isrz*^mm<D*mm¥ 1 4 fcjtitwftUB 

[0 0 7 3] «»SByDyi7l4«1WA*l 0Ofl|«»C 50 
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fi^i s\t^(D±:)ii)^mytm\zmn^nx^^m^ 

3* 0 l 2 tc^£n£<h*$9 — *<^»ifiBa!'&ift«7 

n&3fc0»flffl«fl*4>JM-#* £ IE b < 5 s - * SSfiT 

[0 0 7 4] **JS«TJ4S«bfc3ttflta*3t<0** 1 
*^I8LTV^^, 0 1 7(Di5^i$f 1 5<£T 
£ < < 9 tt* £ 5 Ktftt^ft****^ 2 8 ^Ei 

mi 8 \z%fvtytm3tmmi L 2 sss^tsaasB 

1 7<0«C-D^«tSBr®H*^-r. 
[0 0 7 5] 017 »4*« W©» 6 *Jgfi»J*^-r«^0 

5B3Ka©*»*3t^-f ^9=-3 2 SrrfrLfcA^Tt 1 9 £> 
x-^A^^^60A^5 r ~^^:^<mmiHl8Syn^ 

A*3tt^<k*«g»T*3tt*-B:*. Cl©J;3fc"rntf+llI 

S3fc<B*«©B«tt#»2ns. »I:B14, 0 1 5S: 
tff3Mfflklte0 3 5l:^LfcGaA 1 As/GaAsI^ 
JtU— tf\ InGaAsP/InAlAsP, InGa 
As/I n As P^jgte^«/If£t£/f«it£#T£3^ 

mm&ytx? (apd) *?-sjs^Tteffi, &s 

(D'PtZ < £ % Vi-Ttl^ 1 O SrftOffil L£SHS8#T€r -5 d t 
[0 0 7 6] 02 0 te*t®C<Z>aVvr X W©3t<0-^ 0 t 0 

<DMm&7K-r. cco0««^m^o^5ta r Aw 

*5flfci215t*5. Slfflt*^ 1 3 t 1 4 fi 

1 3JCct^7t^T<a03t5^A-f A*^^-r*6Hcoa^:o 

ut i 7 tjastts&iii'j^tt^T^^. ^ne>3^ 

02 i»c*rck-5K:a«fBo^fl[)Xuia>iF*sn*. 

X> 03 6T^TJ:*5tz^7t^^coBflnS6itSE^ 1 5 
tfmttSt»fiA#l. 5 5 wmc05tt:-ATA^L 
Tt>02O, 0 2 Uc^^nfcA^J7tt:~A(DiH7fc®ffl 
f4 2 - p = A/s in (<9/2) , 2 • P = X=400 
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-9 0 0 //m, 0. 0 9 9^0/2^0. 2 2 2TX = 
d • d = 2. 6 x 1 0 A Atm, X = 40 

0 — 9 0 0 um(DT]y—'V\t. 4 4. 8 Mm<d • t a 
n0/2^1 0 0 umfSDX = 4 0 0 — 9 0 0 /imf 
+#£K£5o X, #-hra»ffi«*«d = 2- 6X10 

7<o«»i:tt*«*f l 4-*»2Mt* : Fl 3<£>HBpSB<d* 

ffii:H2 2 K^«fc5frft<DBB^fc«4 5*^ 

f/MX2llff ^^Tfefi^p dCO«4 5«7tir;l^9 

[0 0 7 7] d©*ft»±/C4 3S:M»S«fK©BIH*6 

;P 9 <B*flE£i«»fc^*&fci:aS 2 0 (05891 0>3te^A< X 
*iB/BU 3t*t;U9(Dfi:S^jCbT-7-f ^DU>X$ 

A ffl £ * £ £ <h «fc o T fe § 7t X U 7 7 CO BH ffi Sr f 5 E 
<A— £3t1r;i/®ffi«fc^:bi^ 
TfcS^xUT^WffifSr-rseit^nlffiT*^. 

[0078] ^^SfeTStmaiftsnTSfeif— a© 

ckSKSIl 4<OfS93S:iB/BU /W7$7-3 7^£i: 
7 Kl»^Tt>&^. 

[0 0 7 9] «±Ttt£T<03£^A<;*<0|nJ— #^<0-fe 
#5* A-f X 2 nicViftK 3 6 ^^«L^«^SHB-r^ £ 

[0 0 8 0] B2 4B&yDty>^XU/>h5i:# 

i»J9ST;t*§-&£^T4 X4©StlSftJCT;HX2 

[0 0 8 1] B2 3JdfeViTftx/t-fX<DfiR"T?HSn 

&zmmi')i'£m~<D&^<n7nti/>#x.u*> biz 

[0 0 8 2] ^fiir;K^#^«7 p Diz:f>>^xu^> h 
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©*fc^ttft<. S«T*££OTe*:/n-fe$/>ifxu 

M<D7u-tz/>#X.U* > h 5 PJI**^ ox/t • X-f y^ 1 

10 S2 6Jc*"To fT^JK*^Tg^<Offij&*l-e&£>££3 

[0 0 8 3] JK±^»-&J4H2 7 t:St/W/^-+i- 

[0 0 8 4] 02 8 ttA-f A— yo^D-fcy iJ-|B 
oa«H«**-rfT^T*Sd<, 0 2 8 KHSt^T 1 
*S*f4^TH2 6 K43^T 1 T*§Ct^6^t» 
A< A— + i — ^»-&T»4^:TOfi3^0t3&*«» 
ffW*«T#*36«, 3teofc»^»4*5E?8SiBffl 

20 yot'»^Xl//>h^S^<&Sfcft^« 
©tt«©»»43E»Cl£36«*. 
[0 0 8 5] ifc;t7^yH>«ffl^fc/W^-*a 

- y t4s«co tsc» < & * a an^wmm \z & z 

[0 0 8 6] Sfc3t4ffl^T^S<OT«af-<kSaiiK 

[0 0 8 7] ^cJCA-f A— — y<©amA^ — >(0» 

T, i/ot'»yxl/^>hA«ftt2>4^ynt 
yy^Xl/^ > h 5Pa*C4-p<D^yfe— ^*2H§L4^ 

[0 0 8 8] £<OiJjf£££-&£K:*402 9 , 030, 0 
3 1, 03 2 CSt"4lHl(031fi*ffittt&^. Cin^CD 
04 , <O«£j&*4S«£^rr£cOT, 02 9, 03 0 (Oil 
«tt*«rt<0'J>£f (H3fc5cA< A-^i-y) ^ffl 
TfTlV 03 1, 0 3 2<Dmm\Z&foffl&m\ZteZ><D'V 
ft^OXA^IBTfT?. 

[0 0 8 9] 3ti7nXA«Sffl^*afi^*^Tf4S-'7 r 

ft#(0yDt'»5 r xi/^ > hOYSS (SS7 F 1/ 
50 X) \Z&3 LTOT/^U 4 - 0 <&F>3*£r 
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[0 0 9 0 ] gilxtf i 3 1 ©SMKl&^TP E 0 0 5 
-0 0tePE2 0 5 - 2 0 <D*y±— >?£§{§-r-5© 
TPE0 0 5 - 0 0<D§:mmfflffl* : E ] )lZ\$2 £fEt6 
mzP E 2 0 5-2 0BPE0 0 5-0 0 
j&>S><Dj*s/-fe— v^gmT-SWTrPE 2 0 5-2 0© 
Smffl^^^'JCttO^tett^-li-^. W±©«t5tcL 
T03 1, 0 3 2K2tJ£-f-5©lffl>;* ; E»J 3 3 

CD7HI/70, 7HUXlC*t«k5i:^n^5A$ii 

-5. 

[0 0 9 1] 03 3TB7Hl/XO©/^->MfflH/ 10 
vX?4 1 CM<£-{iJ£n0 3 1 ©ii«#T£&J:5&t»c 
ICa^T^S. #^#i&$T&9 0^2ttfc-fe;i4£jI 

[0 0 9 2] 0 3 4 ftt7 K l^X 1 ©/15'->j!i^jai/ 

IIC&^T^S. dWi^tCT K1/XJO, 1, 0. 1 
t -f-Z. itX W^fcB-fcHf/W /t— * ^ - :/©jHf £|* 

dVj:Vi<DT^5aTS^. £ c ©#!©<£ 5 fc^T©?^* 20 

& m m £ t 3 i ^ m -? z. i # pj & x- $> . 

[0 0 9 3] ^t*5**^JT«$iJfflI^^:U«yn-t->> 

y x v j- > h <t \tm \zmrx $> z> t>^ •? p -t -> > yx w 
* > h a* e # ©§«fWPit $g * d - * ;p * ^ ij t # % , 

[0 0 9 4] «±©*SS^JTttfB#©AcS6*«rt-/o-t 
y>ifXl//> h&4, S«#gc4©»lfc?yit-|S«£*L- 

fiaE©**#*«S«tt*tti6a:yn-fe-»irx 30 
lcLTl^-5©"?, *«rt»CW^««©ii514ffi^-/D-fe-> 

[0 0 9 5] ifeitgg:5i7D>Sft©®%^U— y 1 ^ 

m q wst^ i>mft £ nx v » © t © ;* — y — © &«© 

SiSE©7tSmS^T« 1 * 
£it9gcM*#t:-;/ h/fj>^<=> 1 H/S>gft© 40 

jUtitgteitilfcpU^.i IC^ST# £ <fc 5 IZ tz -d T £T ^ 

[0 0 9 6] SfcSIi5^aSOl*^*TfeMQW4 

0. S£*©^i!)^S^<t**fflV^c7t^&?)^X< y^fc 
[0 0 9 7] ^fe^^^M^Jthff^wyD-tr-yy-FBli^ 
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£&T'%2>. ^^©fi&WjA^&^-f^.lI'V'XxA 
©A^J^H >Sre#^^.-5fc«6©S^tL,Tf)JfflT 

[0 0 9 8] 

[0 0 9 9] £fc. fg^/gftSil^T MJ y irXtffc: 
625»J Lfcx/W X l^T3fcA*X €r«^-T -5 d £ \Z «fc 

o. #gtcm^©ig^#e»n, • 

US^tfCJ;0. ^»©^^x/n*< X^f^-SCtaipI 

[0 10 0] Sfc. *«wt±*3t*ityp-fey-y-|iBti 

&.&mm$nzmm2i±2>z\titf-c&z>. z*>\z, >pt£.^ 

T% ^PXA^^jfi^^^h^P^-^RfCigM^Jthff 

«itr»ig-&i^*il5S«ic^figT^ - 1 1 pltic-r ^5 <h t 

fcC. ti£3|E<!!)*»iC^«fta:a:f»CJt'<TKjietC««0 

[0®©fflm^ciiHJ] 

[0 1 ] #§£91©— HJS«»J©3tJR^F©«*£*^-r0T?S 

[0 2] U >^©*/U©«*S^tiTS5. 

[0 3] *^K©ft&©*Jgfia|©^5g^©«lfiESr^-r0T 

[04] K±tC@tt^/S7txA*-f XA^tte»tl 
TV^^^^^-T0X$,-5. 
[0 5] *- F±©IttM/S^tf A-f XSit^T 

[06] \ t &ftl,T-7u±y*)-i!>mm-?2>m?-$: 

[07] s^^©sif©^^*-r0xs^. 
[0 8] &ytm^<Dg:m<Dm?&7K-rmT-$>z. 

[0 9] S3t^©S«©1t^&*-r0T-$ > -5. 

[01 o] *f£m<z>m3mmm\z&t>zmmytv >ifn 

[011] 4®^ff©= 7-t3 7-©r B 1fcS1£^^i2 

eufcM^'j >ynx*A«-r^M5>Jtt^©7 p p-b 

MIS ©StB& * L fc 0 T & -£> . 
[012] *^B^(D^4Slli6«BJlC#^S7txA-'f X©#t 

[0 13] *%B^wB5||JS«SJ(C^*5S7tfg^l¥-tr;U© 
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[^14] ^JltSl^cOBrHHSS-r. 

[015] SI 3 <DA— B«K»o fcft^A-f XSigJB 

[Hi 63 iHd^ (DWimm&TK't. 

[HI 7] g«*^<OT*< <Dtfe»S«t5lC#«<5D3tt 

[HI 8] fftt3fe*XiftX?ej§t>fc3Hltf£m 7 co 

[HI 9] »«£+l^#ffl£T**^©l»ffiH£« 10 
To 

[020] Wkv>y : rt<<( xmoyto^ V hocomm^ 

[0 2 2] AcO^V^clS^^f HX*fe^>o 

[02 3] 7t^^K^-&§«m^<i:^^^^<^ 

[H2 4] &yD^->>^xU^>h^*f/S-T^3lfi-ir 

;ut§{tii;Kofi:B^g:^j^:^-rHi:fe^ 0 20 

[025] H2 i<D^^vrzm^<D^u±:y^m(om 

[H2 6] H2 1 (Dmfe&lstcm^<D7n±>y-y-r$C0 
[027] /\^^-*^ — Zf1£&<DZfnlLy-*)-m<D 
[028] *^-7&&<D7n±yVm(Dm 

[H29] A-r ^-*3.-^e^oB»yD-tyu-iBia 

[03 0] ;W/t-^a-^^iSyDt7fflI 

[03 1] /W/X— *3.-y»^«»ya-fey-y-|Ha) 

[03 2] /W^-^a-^^^Dt^^^ 
ffifg<D^E3 (D /t ^ — > £ 0T & -5 o 

[033] H3 1 <Dmmrt?->*nm>-$'2>fflW7ntf 
[034] 03 2(Dmm^->^^Mt^um^u^ 

92>*»*jELfc«tBSSt~HT**. 40 
[03 5] GaAlAs/GaAsl InGaAs/ 
InAspl I nGaAs/I nA 1 As ^ffil!3S;7fc 

[03 6] yn-fey-tJ— F+*3Blcfi[B-r^ffiS!« 

CD 12 § * 7K "T IK 91 0 T » -5 . 
[03 7] fie*<D^3£^Jn>e^. — ^CZV\*X£tkT0T 

50 



[H 
[0 

[0 

3t8 
ffz> 

m 
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3 8] ffiSEiDfB^SR^tSJtX^SrRI-***** 

3 9] tf-FftSOffiBS-yebTEHL*:*** 
0T&£>o 

4 0] f/HX±<D*fS«*S«5L, *offllt 



0 as c/o-fey-tf— #-f) o 

1 SS (^Dty*-#-H) 1 

2 #-H) 2 

3 as (yntyU-#-H) 3 

4 »S (^o-fc^tf-tf—F) 4 

5 SS (ypt7*-*-K) 5 

6 SS (ynty*-#-K) 6 

7 as (ynty*-#-H) 7 

0 tKt/HXO 

1 ft^A-fXl 

2 3tf/HX2 

3 3^/^X3 

4 Jt^/t-f * 4 

5 Jfc-r/W X 5 

6 3fc5Vt-f.X6 

7 ^r/HX7 

1 ^ 9— 1 

2 S ^—2 

3 * ^— 3 

4 ^ ^—4 

0 MS/^'JO 

1 WW^Ul 

2 as^t^ 

3 $«P;**:U3 

0 0 ^Dty>^ll/^>HPE 0 0 

0 1 /Dtx>^Xl//>hPE 0 1 

0 2 7 P P-tlf>>^Xl/^ > hPE 0 2 

0 3 ynty/^Xl// > h P E 0 3 

1 0 yPty>^xl//>HPE 1 0 
1 1 7 P n1ri/>^Xl/^ >hPE 1 1 
1 2 ynty>^xl/^>hPE 1 2 

1 3 yaty>^Xl//>hPE 1 3 

2 0 yDty>yxl//>HPE2 0 
2 1 yoty>yxl//>hPE2 1 
2 2 /oty>^Xl//>hPE 2 2 

2 3 /Dty>^Xl//>hPE 2 3 

3 0 7 p oiry>y'xl//>hPE 3 0 
3 1 yDty>^Xl/^>hPE 3 1 
3 2 :/a-fe^>^xU*>hPE 3 2 
3 3 yoir5>>yxU^>hPE 3 3 

0 ®SllE]g§0 

1 mm,®& i 



6 




2 


SIHIHJ8&2 


6 




3 


S^lHlSS3 


7 


mm 




8 


Km 




9 


— 


0 0 




9 


— 


1 0 


7fc-fc Jl" l 0 


9 


— 


2 0 


ft-fc;u2 o 


9 


— 


3 0 


7t-t;P3 o 


9 


— 


0 1 


*-fc;K> 1 


9 


— 


2 1 


^ir;U2 l 


9 




3 1 


3t-fe^3 1 


9 




0 2 


%^L)VO 2 


9 




1 2 


5te-tr;n 2 


9 




2 2 


7tir;U2 2 


9 




3 2 


3t"fe^3 2 


9 




0 3 


ft-tr;K) 3 


9 




1 3 


5tir;n 3 


9 




2 3 


3tir;U2 3 


9 




3 3 


7fe-tr;l/3 3 


1 0 


- 0 


f&J^JA^O 


1 0 


- 1 


fffOffllA* 1 


1 0 


- 2 


©Jflf A^r 2 


1 


0 


- 3 


frJPA^ 3 


1 


1 


- 0 


^-^A*0 


1 


1 


- 1 


f-i?XJ] 1 


1 


1 


- 2 


"r—^Xtl 2 


1 


1 


- 3 


3 


1 2 


- 0 




1 


2 


- 1 


?—*?}&-h 1 


1 


2 


- 2 




1 


2 


- 3 





1 3 SUISSE (LD, LED, ADP) 

1 4 tpmm^ 

1 5 

1 6 §{t^-*a9i£88 

17 «3ttX»J7 

17-1 £tp£fc:SgifcxU7 

17-2 Sfi#fftTl^«^0fJltZU7 

1 8 m&tom&mm 

1 9 TtA* 

2 0 Xf/WXSIS 

2 i n§tt«« 

2 2 KWffi 

2 3 EWftSS 
2 4 

2 5 VX^i 

2 6 Jfcffi* 
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2 7 aui^flMtJBX?' 

2 8 »tt3fc«*!fc*^ 

2 9 UJ^llElK 

3 0-1 U>Xl 
30-2 1/>X2 
30-3 1/>X3 
30-4 U>X4 
3 0-5 U>X*5 
30-6 1/>X6 

10 3 0 - 7 l/>X7 
30-8 l/>X8 
3 1 5 — 

3 2 JtX-fy?- 
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